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(57) [Abstract] 

[Constitutiorj As taigct RNA labelling is done with iabc 
I, making use of supporrwhich loc te riboso rre RNA 
defection me tod whichde agnates that trapping itdocs 
said target RNA a sfc a tore, hybridize doinginlinker 
potynucleotdc site inside ribosarc and linker 
po^nucbctidcwhichthelabcllingdo targctDNAwith 
labelard lode said taigqtDNA, in support inthc support 
which loc ks ribo s>mc trapping dctec ion method of 
targe t DNA whichdes ignatc s tha t it do cs as fc a trc . 
fluoicscoiccdcfcctionapparatus whichisusedfor 
above -me rtio red detec io n method. 

[EfTec(s)] With this invention, without using ccrrcp 
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onding radioactive element virus or o Ihc r 
sufferir^jrcasurcnrntpoly A chy^jpS Kin sample 
sensitivity to begx>dquartificationit bcccrrcsposibic 
to do, Futheimoic, with this inventioa target 
po tynuc b didc nr a s nc nr it nr to dwhic his suite d for 
theaitomationwhcic randomaccesisposablcis 
offered 
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[Claims)] 

[Claim I] Targctpolynuc betide being RNA. as said tar 
get RNA labe Oing is done with the label, lo dung in 
suppo it, re gi iding to method whic hdetcc is thcta met 
RNA, ma king use of sipport which locks nbosorrc 
po^uc bo tide detection method whichdesignatcsthat 
gripping it does sai d ta ige t RNA as fe a tore/ 

[<3arn2] Taigetpolynucleotidc being DNA, being, In 
me tod where la bel l i ng it doe s sai d targe t DN A wi th 
label and the tra pping doe sin sipport a rd dc fc ds 
residing, As suppo it which locks riboscmcisusedby 
c mne c tng polynuc b didewhic hinc ludc s 
carplencntaiy linkerpolynucbdidc in RNA sequence 
and afore nc rtioned ta iget DNAwhic h it can c enne d 
with saidribox)mctosaidribos)nx.atsantrtinx 
thehybridize doing aforcmcntio re d linker polynuc bo tdc 
and aforementioned targe tDNA, itfonre polynuc bdidc 
aggregatc,detcction method oftaigct polynuc bo tide 
which dc agnate sthat thetrappingit docs taigct DNAas 
feature. 

[Qaim3] Polynuc bdidedcfcdion method which is st 
atedinpafcnt claim Clam I which de agnate sthat 
RNAis RNA virus a sfca tire. 

[Qaim4] Detectonmethod ofpolynuclco tide whic his 
statcdin Gain l whic hdc agnate tfhat ribo»rrc is 
riboaome of eukaiyotc or riboscmc of pro karyotic 
orga rism a stature . 

[Claim5] Detccionmcthod ofpo Nucleotide whic his 
statcdin da hi 2 whic hdc agnate sthat riboaonx is 
ribo s)rre of cuka iyotc or riboscmc of pro kuyotic 
orga rism a stature . 

[Qaim6] Detectonmethod ofpolynuclcoiidc which is 
statcdin Claim l which deagnafcsthatla bel isphophor 
asfcanre. 

[□aim 7] Detc c to nmctho d o fpo lynuclco tide whi c h is 
statcdin Claim 2 which dc agna fcstha t la bcl is pho <pho r 
asfeaurc. 

[Claim 8] Excitation light ofat lea stone kind isdisdiar 
ged light so irec , Expa ids beam dia nefc rof ocitatio n 
I ight which is disc hi igqd fro m sa d l ight scurc c 
thcbcanr?pardcr-whichcxcitationlight where beam 
dia ncter is expa idcd as it bends i n co rata it dire ctio n 
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transrritti ng fluo ic a: cnc ewhich reaction siippo it give s 
out it isposible, mirror. To irradiate on rcacton support 
which moints e citation light whic hbendswith this sa d 
rrinroron stage condenser lens in order, fluoresce rcc 
which reaction support give sour is detected 
fluo e sc enc ede t c to nrrec tenism . I n o ider for signal 
ofphotdiocfc and afore nrrtio red photo dodc 
whicrrece ive excitation light whic htra remitted said 
re actio nsipport in the hotomo frcactio nsipport to 
be 00 nc rraxirnurn positio ninfo nratio na rd 
the^nc ho riza to n from photodiodc do rig signa 1 fro ni 
drive tree nanism and thea 6 icncrtio red fluoresce rce 
detediorurediajiismwhichdrive s&g; wruchmounts 
re actio rcuppo it in c o Htant direc tioa co inting 
fluoKacenredefectonafpararus whic hdcagnafcs that 
itco reists o feqipme rt whic his do nc a sfc a tire . 
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[De ac riptio no fthe Inve rtion] 
[0001] 

[Fieldoflndustrial Application] This invention, viais an 
d jp9 *t v Thea sinensis L (tea) which bee one 
ca aeo fdisease , bacteria o rothc radvc ttitio is poly 
jplOpost jp8 K, or, reoaids fluorescence 
de fee tion a {paratus which is used fo rdc fc c ton me tho d 
lining up sa tf de te ction method of mRNA , a nd 
thepecificgerclod \\Wchbeargcrce?q3rcsionin ccO. 
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[0(»2| 

[Prior Art] Polynucleotide ( DNA or RNA ) sample whi 
chbecarestargetin solid phase gripping the nt thod of 
do hg And bacte ria in blood and waste or other 
sanple and me thod whic hdctec fethc ta igc t 
po fc/nuc bo tide o fvirus o rothcr adventitio is, are 
disclosed in Japan Une?a nine d Pa tent Publication 
Showa 58 - 3 1 998. With this me thod degene q tion 
doi^polynucbctidein sanplc with heaingefc after 
making single strand, it locks this, in nitrocdlulosc 
me nbra rc . Next, po lynuclco tide of ba c t ria a nd virus 
which you want to inspec tend co respond ng rado a citvc 
ebnert labeling whic hhasccmplcnxrtary base 
se c^E ncc polynuc betide pro he whic his done 
afterrcacting this membrane is washed If 
po (ynuc betide of bacteria and virus is includcdin 
sample ,thela telling polynucleo tide pro be assembling in 
thiswithhybridzationrcacitm, it rerminsonmenbranc. 
prescne eo rabsenc eo fta igct polynucleo tide c a rbc 
decdedby factthat this isdctcctcdwith a Uoradiography . 
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[0 003] In sol id phase as for other me tho dwhich trappi n 
g is dom.fromthc analytical bioctemistry 19 Vol.8 
(1991) and 138 page method of S. R. lath A -y plugand 
otheishaicenstatdpolynucbotidc (DNA or RNA) 
sample whichbcconrstaigctin 142pagc(S rcn 
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itical Biochemistry 198, 
128-142 (1991) ) CIX. 7 — A/. 7^ 

2^7 K<7>5' sasou 1 

ffil=2 3»7 5>S*ALfc* 0| J^^U>-7-f^D^U 
-KcHSr*. CflD*aTftt2*75>i:attftL 

Lfc^P-^tfflL^-CttSflO^y u** ks« 
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[*BBA<«»L<fc5fcrftBH] ^BBBgS 8-3 19 
9 8lBBO*"';3i^u^^K*aiai?li. «M#y* 

jHf>B»rto>#y * ^7 u*^ K«®x£gi*<»a: 

mbgA^b*£S»J£A<ft*?tiSI-r?ftL^ 7+- 'J 
T-f /WtySXh'J-IQSS (1991^ 

) , 13 81^ b142l (S0ren Richa 
rd Rasmussen et a I , Anal i 
tical Biochemistry 198, 1 
28-142 (1991) ) E«<7>7Ky *>7 \y-^=f K 

fcttarttt, mttft y s ^ u*^ Kiz«*lttft* y 3 
a««#y u^-^KSiz«4iW*^y =r*2 

72izXrSCij&<KLl\, 5>yA7*-bX«*li 

«(*rti^ji«i:*tt5aa$flia'r*±T?i#izi8ft7 

«W*y 3?^ u^^- K^^>yA7^-trX^pT^T% 



Richard Rasmusaen etaLAnaliti cal Biochemistry 
(0006-2960 ? BICHAW) 198,128 to 1431991)). With 
this method it activate sphosphoric acti group of 5* end 
of polynuc betide rraking use of 1 - methyl imidazole 
and 1 - ethyl - 3 - (3-di mcthyla nino pro pyi ) - 
cabodirride.it lo<ksinpo^tyrcrcrniciofiatwhich 
introduce sse cd rda ly amine into surface Because with 
this method secondary arrinc phosphoric acid group of 
5'erriwhichisactvafcdreacl5' terminal side of 
po rynucleo tide is loc Ic dto rricroplatc surfac cwiththc 
ccvalertbond Withthiscxamplctrappingtargct 
oligo rue betide in sample it is possible rm king use o f 
po ^nucleotide which is fixe dto do. Spedfic 
oligonucfcctidecanbedetectde\cnwith anynrrhod 
making use ofthe probe which with sue has 32P la helling 
is do re. 

[0004] 

[Proble ns to be So rvedby the Inventio n] With polynuclc 
otide de t dio nmethod which is state di n J a p n 
Unexamned Pafcrt PublicationShowa 58 - 31 998 , 
targetpo^nucbotdcis loclcdimhenitroceluloaeand 
nylo no r o tie rsupport membrane with physic d 
adsorption. Becatseacfeorptionscd of pcrunit surface 
asa on sipport membrane is limited whetthc 
po tynuc bo tide o rother impurity outside protc h a nd 
object isincbdedinlargcancunt inthc sanplcsolutioa 
the re is a proble mwhe ie ta rge tpo rynuc b ctidc 
quantification dec ca sere btivcly ha id. In additio n a s 
for ha rifling nylon support rrrmbrane or othe rcloth 
substa tt cin aqueo is so lition in addi tio nto thefact that 
automationisdifficiit in order to use autoiadog*aphy, 
sem<|uantitationnxasurcrncnt only is done fromdegrec 
of bla c le ring of at very most fil rnwhether dec ision of 
presenceorabsenceoftargct polynucleotide. With 
po rynuc bctidedetec tio nmethod which from analytical 
bioc he rristry 1 9 Vo L8 ( 1 99 1 ) a nd 1 38 pa gp is stated in 
thcl42pag;(S ren Richard Rasnusscn et al, 
AnaStical Biochcmstry (0005-2960, BICHAW) 198, 
128to 142(1991)), rricrorjafc sipport which in target 
po rynucleo tide lo des co nplc nxnta ry oligonuclco tide i n 
chemical isised Because with this method trapping is 
po stole targe tpo rynuc b ctidc to spec ific yo uc an c \adc 
problemo fabovc^ne rtio red adscrptio nscat. In a ctJitio r\ 
in order rricroplatc to use as support, a ttimc 
ofeqiipmentccnversionitcancoire^)ond But, to 
synthe sze c orple rrc rtary ol igo rue b ctidc in c \cry targe t 
po rynuc betide which bee cmes ire a soe rrc it subject, 
becascit isneacsay tolockincvcry sipport, there is 
a proble mwhic rrc qoi res labo r i n suppo it prcpa rat i on. 
It is difficult vis-a-vis or^cctofmcasurcrrcrt of plural 
i n addition, inre p id to c rcumstanc cs whic hprc pare 
rric roplate which befo ic ra ndlo cks ol igo aic b ctidc, 
random access to do. random a cess me charism when 
trc a tng inspc c to ni tern whic hdiffcrs eve ry tc sta g; rt 
with thee pec ially clinic field is importarl. In addition 
withabovc-mcntioncdmcasurcrrcrt method inordcrto 
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use co iresponding radioactive ebncrtforlabclling. it is 
ne cd say to cms ider radation nidation sicknes o f 
woiker.useswith clinic field undcsrablc aspect is 
poittedout. thisinvcrtion qiiartitativenrasirnrnt 
be hg poss ble , at same ti mc t he urge t po lynuc b o tdc o f 
multiple kinds raniomacccs be iig possible with clinic 
field, is tooffcr tec hiiquc whose cmstructio no f 
automa td eqiipmert wheic the throughput is high is 
posible. In addition, with this invention. UNA which 
has cqjyingactvityastheftmction which is not in prior 
art me thod , sclec lively it is to offe r thcireans whi c he m 
bedetected 

[0GD5] 

[Me a b to So Ive the Probie ra] Name ly, as fo r this invc 
ntion, taigctpo ^nucleotide be ingRNA as sad target 
RNA thela be fling is done with labc I locking in sippo it, 
regi iding to the nt food which de fc cts ta rget RNA. the re 
is a po tynuc le ctide de fee ion mc ho d which des ignatc s 
thatthe gripping it doe ssaid ta rge t RNA a sfe a tire 
rraking use ofsuppo it \vhic Hocks ribosonr. Here, 
labe Bing o f ta iget RNA ma ydo labc ling beforehand to 
suppo itwhic hin adlition lo cks ribosarcgripping a f er 
do hg, la he ling todo is po arable. 

[0(1)6] Firthermore, As for thisinvcrtion. targctpolyn 
ucleotide being DNA being, In methodwherc labelling it 
does sa id target DNA wi th I abe I a id t he trappi ng doc sm 
support and de fc cts regarding, As sippo it whic h loc ks 
ribo sy m is use dit co mec polynuc b aide 
whic Hnc ludes complementary I inker po lynuc betide in 
RNAsecpence andafcremcrtioncdtaigptDNAwhich 
itcan coined with said ribo »mc to said riboscrrc.at 
same time hybridize doing aforementioned I inke r 
poiyniKrbctideandafcicmsntiorcdtargctDNA, thcic isa 
de fcc tion me tho dof targe t po lynuc b didc whic h 
de agna fcs tha ttrapping it do cs targe t DNAas feature by 
forming polynucleotide aggregate. Hcic, labeflingof 
target DNAmaydo la helling beforehand, to 
suppo itwhic hin a edition lo cks riboscmc tra pping aftc r 
do ing, labe fling todo is po sible. 

[0007] You c a dist RNA virus and mRNAasabovc-rrr 
ntioned RNA youca dist ribo some of cikaryotc or 
riboscmcofprokaryotic organism as the ribosonc. In 
addition it can increasephosphoras label. 
F uttermoie, As for this invcrtion, citation light o fa t 
leas tone kind is discharged light source , Expa ids beam 
dia meter o fe rotation light which is disc 1b igcd from 
said light scurccthcbeame?pander- which excitation 
light where bcanxliancteriscxpanJcdasit bends in 
c distant di re ctio ntra remtting fluo re sc ence whic h 
reaction support givesout it isposiblc, mirror, To 
irradia t o nreactio nsipport which mo ints c xritation 
light which be ndswith this sa id mirroron stage 
ccndereerlcre in orier, fluoresce ncc which re a cfcn 
support givesout isdetectd fluoresce nccdctcc tion 
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mechanism. In oidcrfor signal of photodiodc and 
afore rrcntio red photodio ob vvhichrcc e vc c >c ita tio n I ight 
whichtransnittedsadrextionsiqTpoit inthebottomof 
re a cibn sippo it to be od nc ma x mm po stion 
info irra tion and the sync rronization from photodiodc 
doiigsignalfromdrivcrnechanism ard 
theaforemcntio red fluoresce it ede xx ion rrc c b rism 
which drive stag;whichnt)iintsrcac tio reupport in 
c distent dire c ton, the re is a fluoresce re ede cc lion 
appa la lis which des ignatc stha t it c ensistso fe qiprrr rt 
which c dinting is done a s feature . 

[000 8| F rst, polynucleotide detection me thod of this in 
ve rtion you explain c one eming whe nit isadaptcd vis-a- 
vis RNA and mRNA of RNA virus derivalioa As 
sanple prepaiation method riccficld known nrthodcan 
be use da c © iding to the types o fc enc re fc o bjee t be hg 
measrred Whenasfor these RNAarcmany times 
whenit is a single stra nl a ic mainlythc ribosoro 1 
binding site is inckidedin 5' end or vicinity. mRNA of 
for oanple eukaryote it possessc scap structure in 5' 
end and thisca nco meet with ribosonc. facc-rofonc 
gro ip whic his called c a pbinding protein o fc airsc i n 
thisisncaesary. Or, with hepatitis C virus whic his a 1 
kind o f RNA virus portion of no nco dng sitecf 
approximate^ 330 baseof 5' end vie inity cai cennect 
with riboscme . This wa yis not 5' end cap struc turc and 
pic o- i~ virus is known a sothere >a nple which non 
c cdir^ site of 5" end vicinity come cfc with ribosDrrc. 
Theaifitcarpre|^criboa)rrcwhichwith siitablc 
rrethodislockcriorthe support, trapping is possible 
the sc RNA Making use ofglass, optic a ly transparent 
plasic, siliconwafer X and cdlulose membra re ct 
asthe preparation me thodofsippo it which locks 
ribosonc, as for e?a nple support, itintrodico> 
farctioral group into surfacemakinguseofsilanc 
c opting reacibn it isacqired by factthatcross linking 
and it doe s with tunc tio ra I gro ip of then bo s>me. 
Bctwccnanino group of gla$ and riboscme which 
introdice forexarrple amino groipwithglutaia tic rydc 
itcaimanrfacturcbyfact thatcio slinking it docs 
Directycarootcoinect with riboscme porynuc betide 
detection method of this invention withsich as DNA 
you e >pla h c enc e ning whe nit is a cfa jtc d vis-a -vistho ;c 
which As sanple pre para tion method known method 
which re ponds to type so fthec enc re t objc at being 
measredcanbe used 

[0 009] With DNA c t it is ncc cssa y to try to be able to 
co mcctwiththc riboscme. Beforehand RNAscqjcrcc 
which it c a nco me c twith ribo s>mc you pre parcthc 
ccmplene rta ry linker polynucleotide in inplicatioa and 
said targe t polynuclc otide targe t polynuc b elide and 
hybridize dolhis and you introduce site whichby fact 
that target polynucleotide aggregate isformed cai be 
cenneoted to ribosonc in target polynitclcotidc. Bccaisc 
of this targe tpolynuclco tide it re aehc sport wheic 
trapping it ispossiblc with support which lodes ribosorre. 
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[0 0 10] *BBJ}-effll*b*i4U*7-i*l*flOa<D 
*t***i4o COM* 7-Ai: LT, *<*W{ctt/J% 



[00 11] «J*V-A$HSLfcfi*(c«lffiLfc* 

2^7 K(cS3t»*»ALfct,0*fflSL. C*i 
JERK* y»£* *ft#'J3?$ U;J-*KA< 



[0 0 12] 

[ttffl] SW*'^^btf WmRNA^-fM 
D N A T? (i**l g i* j&< U V-Ate§7?SSfl)t\ 

AftifO'JtCV-Airilttie^TSSL^ttD-Ctt, 'J 

Ai«n*icHS**LrL^6(D-e, *aw*tt«W7Ky 5? 



[0013] «9n*t LTita«#, fbs*a* 

<i:LT/4, B-7-f3i'JX'J>^>R-7-fai'JX 

u->-fcr-r>. 4-- hP^>V- 2 1 % 3 

->7 7-;k 7$rPvT->«i:C*iba)B6«(*, 
4btf^C*ibS3t<*S#t7Ky7-*ffl^4C<t A< 



[0010]Riboscme whichis iisedwith this invention afore 
mertionedscrt, isthcriboscnr of cikaryoteor 
ribosxrc of prokaryoic organism but a bo ctfractofthc 
orga nof a rima 1 o rplant which inc kide sothcr ribo swrc 
ofthose whichwerc refine dis included in this riboscrrc . 
Asthisribosorrc, it carusc wheat gcrmotract 
he pato cyte extract , ra tbit or other rctic do cytc c * rac t 
and the E. coi etfract et concietcly. 

[0 01 1 ] Ta ige t polynuc b elide which trajpingis done is d 
e te aed in sipport whic hloc Is the riboso nc , ta iget 
po ^nucleotide labelling is do remaking use of phosphor, 
latellingof targe tpo^riuc bo tide taigetpoKTiucbotidc 
be fcre at a nd is go cd to suppo rtwhich lo cks ribo some a t 
after trapping doing. As labeling method, method of 
prepa ring those whic hintroduce the phospho r into 
carplerrentaiysyithe tic oigonuc betide in target 
po ^nucleotide, this co meeting to target polynuc betide 
withthe hybridization re a ck>n . Whc n targe t 
po ^roc b ctide is double strand, method o fintro cue hg 
fluoie are it label primermakirguscof ligascrcacfloa" 
method et which introduce sfluo csac rt labc 1 didc <xy 
ribonuc b ctide making use o f po tyme asc ispo $ibl e . 

[0012] 

[Work orOperaSonsofthe Invertion] Bccauetargctpo 
lynucleotide with mRNA a rd virus DNA cane ennee t 
with theriboscme tha t itse F, the se ta ^e t po lynuc bo tide 
gripping is posable with ribo ©mefixed suppo it. targe t 
po ^nucleotide DNA or othc r riboso nc a rd with a ry 
which dire ct bond it is no tpo siblc bythc fa c tthat 
po ^nuc betide of a irangement whic hit c a nco rnc ct 
withthe riboaancbcfcrchandiscaincctdtota^ct 
po ^nucleotide gripping isposiblewith ribo jomc fixed 
support. IflabeDingbodyisccnncctedto taigct 
po lynuc b elide , sa rdwic hhybrid of riboscme aid 
labelling body whic hdesignate targctpolynucbotidcas 
ccnterisfotmed Because this time, riboscme is loc led 
to support, labelling body islodced to support sufaccas 
val ue whic hhas co ire b io nin quantityo fta iget 
potynuc betide. Depending, quantity of target 
po tynuc b ctide in sanple unde istands by the fict tha t yo u 
inspect la be Ding body qua rtity whic hrcma hs in the 
support surface. 

[0013] It carutilize phosphor, enzyme, crcrrilumines 
cent substance and isotope etc a^hc labelling boc^. As 
phophorfor labeDing^B- 7-r =» Ellis phopho as and 

□ Ellis pho^horusorother^ -f a t" jp9 
pro-tin, rhoebninc, fluorcs;dn,4-nitrobcrE0-2- 
oxa- 1,3-diazolc and phthaloc>arinect thes 
de n va ti ve , and po tymc r whi c h i nc Lidc a he £ phosphor 
can be used However, as for 7 -r =i 1: jp9 protein 
be case the ic is a pro Hem in thcstability for thermal 
stability and modficatonagcrt, it is neccaeay labc Ding 
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-7 tf v>fc£lM;t, ^?T^-\ji->\7H-y\mm 

£-f &&g?!)<&<S> 0 Sia^P«^(7)iraS;i<t LTI47 
5 5' *»l=S*{*£MM-fi*a«> 
,Proc. Natl. Acad. Sci.U 
SA 8 2, 968-972 (1985) 5 

kt%l5&s **LM4»BBBB6 1 -44 3 5 

KG) U>ll*£g1l8«* 



[0 0 1 4] 



<0'haE»ttdJ«!llimR N A<D««A^bK^ K££ 
JSf 4ffi**<i& L J (Alexander S. Spi 
rin et a I , Science, vol. 24 
2. 1162-1164 (1988)), 

7^P^->, ^X£^>, P-f^7f 12 
mMRB*U^A, 1. 9mMft»-?7*v^i* % 2 

%y u 4 omM y vKaassa c P H7 

. 6) t#«2«LTffll^o ttaS«DO)SEl*Wl 0 



[0 0 15] Ztlt\tm\Z. 'J*V-AISffifi(»S 
±IC, lS2mmO)SJCBM2*<Kltb*liaHO*7-vjb 

x ^ u >«K -e -e * t a 1 -cs* £ «»r 4 H Jt 1 5 



to do inthc pro he whic hasse nblcs befo ichand in targe t 
po tynuc botide ma king use o fthc botin - avidin o r 
hapten -anti- -hapten a rtibodyet. InadJitioa 
becaae fluore sdno rother sho it wa\cbrgth phosphor 
is easy to re ce ive influcnc co fthe s; a tc ic d I ight and 
background light, sdfo rhoda nine 1 0 l of rhodaminc 
type is good as this phosphor, coupling mcthodto 
potynuc betide of these phospho ris not something 
whiche^Decaly is United hybridize doing forcxanplc 
labe ledpro be in target polynucleo tide , labc B ing to do, i t 
isneccssarytopnepaie labekdprobe. Asprcpantion 
me tho do f labe le dpro be with a nino group intro dicing 
re a git in 5 1 end method thela belling o fdoing phosphor. 
Me thodof introducing phosphorinto thymine position of 
optionma kng useof a nination thymidine which is stetc d 
in Proccedngso fthc National AcadcnyofScbnccsof 
the United State so f Anxric a(002 7-84 2 4 ) 82,968 - 
972(1985). Or me thod of J tpan Uncxa mncd Patent 
Publication Sho wi 61 - 44 353 number disclosure . 
Name ly pho pho ric a c ii group of po tynucleo tide is 
re p!a c e do siifonic acid group whic hposse sc She 
physical sensation mac line, fluoresce rtly labc b dpro be 
canben^rufactiredbyccnneaingthcphosphor to this 
ftmctio ra 1 group, labe fl ing body c a nbc introduce d i nto 
dearedpositionof targe tpolynucleo tide. 

[0014] 

[Working Exa nple(s)] This inventio nis c ?pla he dco ncr 
etely below, with Working Example . Howe \cr, the 
Wo dcing Example are not seme thing which limits 
technological rargeofthcthis invertioa 

(Working Example 1) MarufacturingriboaDmcfixcdsup 
port 

One preparatio n method of riboscmc fixed suppo it of thi 
s invention is shorn ribosome whic his used use sa s 
whe a tge on extract As for this wheat germ cMract 
the ie is a c opacity whic hsyithe sze spc ptidc fro rrthc 
informationofmRNA and ( Alexander S.Spirin ct al, 
Sc b nee ,vol.2 421 162- 1164(1 988)), it is suita be for 
mRNAandtheaikaryoteof eikaiyot dcrivationin 
ordertrapping todoRNAviruswhichthcinfcctonis 
done. Hcicaprotinin ofeachO.l gfai, dilution 
dialys is doing c o rarercia 1 pro t h c e 1-frc c synthc tic type 
whe a tge mi e rtract wi ththc 4 0 mM pho phatc buffc r 
(pH 7.6) which includes pepstatin, lcipcptinard 112 
mMpotasiumaceUte, 1.9 mM magnesium ace fate and 
2 % giyc erin etc, it uses . c enc oitratio no f extract i s 
approximately 10 g'ml 

[0015] Separately from this, support for ribosorrc fixin 
g is prcpa icd F gure 1 is o nc c nbo dmcnt of reaction 
support. On support, re a cbnpa it 2 of diameter 2 irm 
is provide da nd has be ao nt thestruc turc whic h kee ps 
solrtionwithTsutsimi 1 whichit isposiblc withthc 
fluoiodhylciErcanofpcriphciy. As for ma trial of this 
re actio nsipport, sii tabic rcactonrcsiduc whichlock; 



ISTA's Patcrra(tm), Version 1 .5 (Theic ma ybc errors in the above tra relation ISTAcaimot 

be held liable for any detriment from its use. WWW: http://www.intlscbncccomTet8004D-5727) 



P 



JP 94153996A Machine Translation 



^ w k ^ a 4 « it ^ *■ r & -f =7 x * v o £ m & <d t < 



[0 0 16] *Sfcfl-Cttg#fcLT*S##5X$ 

#K3t*L, 36mM#3- (27$/x^U7$y 
^OtW K'J^ h*vv : 7>7Kii; , S*T*30»P e H[i 
*»8k1 0 5°CT* 1 RHaEr*,, *K2. 5 

*ai±ftLfclRS3fe#7X*ff-6 0 MIS L 

'^TRV-ASAiSl Ou I *»J)DL2RIH&JG&£1£5 
» #0. 1/i g /m l<7)7^P^-> % ^Z/X*^ > 
% Q>e<ZtT>t 1 1 2mMR»^ 1. 9m 

MBB?^y->A, 0. 2 5mMX^il>y>, 6 
mMvftXl/>f hHk 2%^'J-b'; >$^t;4 0 
mM^^XtSftS (pH7. 6) T?a»t6 0 Jsi±(© 
IgfFT: 'J?KV — A**t?S 3 0«aj**BSLfcjfca 
ft#5X}H*£*#& 0 CCT'l*gft{-7S/g£g 

2t&tt4L 7$;7b- h) $^>;i7)lftKt 
S£ttftLTffll*Tt,l§l«fc »J*Kv-A*S£LfcJH* 

-^^fti*tt8, *;u*^u-h) £o. 2M 



)1>X(D R N A 6«£ 



[00 17] CSff^Y/l/XORNACliS' 

»b*lTl*£ (/MIS?-, ^|?vo I. 9 
) 133-138 (1991) ) 3 ttftli SSRSOa 
CSffFife^-f JUX(DRN AS, 5mg/m I *Jh3j7 
;U^S>, 5 0%^A7SK, 0. 1%SDS (K 
fyWJth^A) , lOOyg/mltt'J-V 
-DN A (^ll^DNA) , 0. 5M NaCI, 



the ri bos ore easily with introdx b\c ,is no t something 
whic he spec ally islinitcd signal fro m labc 1 in limitcdto 
de tc feble. It i s des ira be to use pla sic which possess: s 
planar structure in the for era nplc glass, sfliconwa fcr 
and optical 

[0016] With this working c?a nplc you explain c oiccrnin 
g example which use sno rfluoresc c xr egla $ as aipport. 
F rst you wash gla sssippo it surface in fid I y. 3 0 nin 
treat in 3 - (2 aninoe thyl arrinopropyl) trime tho^silarc 
aqjeoussokitionofthe36nM 1 hou air dry do with 
105°C after water wash. 6 hours it treats next with 2.5 
% glutara lde hyde aqueo a sdutio n50 ml and it o bta hs 
non fluoresce nee gla ssvhich a c tvate ssurface . ne , 
be fere it adds ribosonc nixed solution 10 1 which 
was inscribed and the2 ho us reacts. ap~otinin ofcach 
0.1 gfoi, you wash with 40 mM HE FES buffer (pH 7. 
6) which includes the pepstatin , leupeptin and 1 1 2 mM 
pofcsiumacefete, 1. 9 mM magnesium a c<tatc. 0.25 
mM spe uridine , 6 mM dithiothrc itol andthe 2 % 
glyc crine . Non fluoresc e ktc gla $ sippo it which Io cks 
S30 extract whic nine bdes ribo » nc withopc dtion 
above isobained here nonfluoresccnccglass which 
introducesaninogroip into support wasused but if it is 
so ncthing whic hha sre sidue which can Io (k the 
ribo some, youe^presssd that it is not necessary 
e^ctfly to limit cveibefcre. Concietly.actvating 
nicroplat ( for eranple Sumitomo Bake lite Co., Ltd 
(DB 69-055- 11 06) make and amino plat) whic hha s 
amino group in sufaccwithglutaialdchyde, using, it can 
acquire support which loc Is ri bos ore nsarrc way. 
silane c cup! ing treatment doing sOiccn wafe r which 
surfac eoxida tio nis done Jtintroducc sa nino gro ip, 
activateswith glutaiadelydeandisposstbletouse. 
Me rac ti vating with aqueais soiutio no fpH 5 to 6 o ft). 
2M 1 - ethyl - 3 - (dimcthylaminop-opyl) carbodimidc, 
the waterwash it do csmicroplat (for example 
Sumtono Batelite Co., Ltd. (DB 69-055-1 106) make 
and carbo plat) whic hhas carbo^yl group, is good 
lockingthe saidribosont. 

(Working Example 2 ) Dctec tio no fspec ific RNA of ribo 
sonc bonding ability 

He ic e m nplc which RNA of hepa itis C virus qua rti fic it 
io nis de fcetc disshown ma king use of nic io pla t whic h 
is loclcdribosarc of hcpat>c>tc derivation in 
actoidancewith method of Working Exa nplc 1. 

[001 7] There is a pro fc in no r> tra relation site whic he o n 
sists o fapproximatc ly 350 basclc igth inthc 5' end 
vie inity in RNA of hepa litis C virus, it is known tha t 
ribo some ic oo giizes said non- transla tio nsitc,(Ohaia 
Kyoko and Experimental Ivfcdicinc (0288-55 14) vol. 
9( supplement) 133- 138(1991)). It is seme thing which 
RNA of cone antra ion known he patitis C virus, 5 nv/trl 
bovine seiuma bunin ,thc 50 % formamidc , 0.1 % 
SDS(sodumdo±cyl sulfate) 100 g/ni carricrDNA 
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££t? p H 7 & 5 OmM/W ^ $T-f if— v a 
?7 7-THI*ftRLWHLfci<0^fe£ o 



(dcg;ne ration sa hion DNA) and 0.5M NaCI, serial 
dilution doe sthe sa nplc with buffer for 50 mM high Bu 
jp9 die J din of pH 7which is included manufactures. 



[0 0 18] ttAfcfifflr*Sft«K*?D-:7tt, BE 

'^^l/tf K$*X*7Sy-fha (Mc Br i 
de, L. J. andCaruthers, M. H 
. , Tetrahedron Letters, v o 
I. 24, 2 4 5-34 8 (1 9 8 3) \Z^l\^mt 

*;u-n. n- v-r y?ntf;u7 = y *x*7sy-f 
K£&j££-e-T7ay££5 r *t 

, 1 21, 2 51, 3 9f, 5 1f, <D*5 >n&\Z 



[0 0 19] 
[fc1] 

7 $ y-fb* $ > # >4>«&2« 



[0ffl8]Comrcdngsulforhodaninc 101 phophortopol 
ynuclectidc which is stated in ScqjcnccNunto l , 
itusesfluoKsrently labeled probe whic his used for 
defceton Itcomecfcpolynucbctidcof Scqxrcc 
Nurrber 1 to corrple rrcntary in 3' vicinity o fthcRNA o f 
targethepatitisC virus, preparation method ofsad 
fluoraaertly labeled probe be bw isexplained It 
syntheazespo^nucbotdeof5 single basoof structure 
of SecpenceNurrbcrl thephophoarridite method (in 
acordancewithMc Bride XJ. andCarutheiaMH., 
Tetrahedron Letters (0 » 04 0 5, TELEAY) ,vo 124245- 
348( 1 983). I n this c a e , N - nx>no methoxy trityl a nino 
hexa - 6 - oxy- - cyanoethyl - Rlskii i so propyl 
amino phosphoamidite reacflng in thcfinal step of 
syntheas,itintrcdu;esamirK)groipinto5 , enci In 
addition, 1 25 turn 39 turn and 51 turain 

thethymine residue, it stated in FomJa 1 which 
introdices amino group into thc5 position of uridine 

[0019] 

[Chemical Fcrmia 1] 




OH 

DMT: 4 , 4' - V* h * v h V 



[0 0 2 0] 7S>Mb^5 v>£7)5' 7K®g£4, 4 

0)*Sil£>7 5 7 itf-l v>l*G e o f f r e y B. 
et al.Proc. Natl. Acad. 
Sci. USA 82, 968-972 (1985 



[0(E0] 5' hydroxy group of a rrina Son thymidine 4 and 
4kii rrcthoxy trityl groip those whic hare p-otctcd arc 
used It rranofacairesamiraiionthyrridncofthis 
construction in a c©idance with mcfodof Geoffrey B. 
ct a I, rYoa;dingsofth€NationalAca(jfcmyofScierccs 
of the UnitcdSta fcs of America (00 27-8424 ) 82 968 - 
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£ffi^JS$U*?-K£@J|M-4o ;*fg£lM Na 

»^RA^4o *C^«?Ky3?^ U^KS 0. 5M 
( P H9) 25Ofimol0 

iU*o-ys>l 01i^D7^f Kl*J5bA^i:to7-tr 

**DA;*»*iaiR-r So 1 M N a C I IC^P 

f$?P-:7£5 0%jM*A7£ K*STTfMltLfc 
ft. 7MB*£#fcM 9%;K'J7$ yjb7 5 K^JI/B 



[0021] SgBocSffFiK^-r^xeDRNAoai^ 

0RN A$#fcKS»SM Ou I ^±E^a(=«fcyiH 
SLfc^^*D-5T5> 1 0 1«aS^P-^1 pmo 

i £»aDL»*tt»/w ?y y-r-e— >a >*ttT-c 

3 0^^S(MfS w 5mg/m I ti«7i^5>, 
ftO. 1 g/m I (J)77Pf~>, ^^X^^> s 
P-f^^^tl 1 2mMBi*»J^ 0. 5M 
NaCK 1. gmMBUT^v-iA, 0. 2 5m 
MX^Jl/5v>, 6mMvftXb^h-/k 2%^ 
y-try I/S^t^OmM^XBSSS (p H7. 6) 
9 0/2 ir#RU Slififll E8G)y**7-A@£» 

m g/rn I 4ijftl-*7;U^5 > s q. 05%(0Twee 
n 2 0, 112 mMpi^ y ^JU, 0. 5 M N a C 
1,1. QmMBi^y^y^ 0. 2 5mMX^ 
>U5v>, 2%^7'y -by 4 OmM^^XiSW 

i (pH7. 6) X*$i#?Z>o EJ»OJ»7Lfc£J£ 

He/Neb-f- (5 9 4nm) (*4lM*Na7 

fcjftB*«HgS (&£iM*Kfig¥tt{t-t: 



972(1985). To trifluoroacctyi it converts frccarrino 
gro ip, a c fva t s 3' hydroxy group with c Ho 10- N.N-di 
iscpropyl aninorrethojy phosphinearduscs Next.it 
me Its c arpositio npolynucleo tide whic his synthc azed 
with abo \e-rrcrtiorc dec rniquc in 30% ammonia wafcr. 
Afterncutralizingwith undcricc coding acetic acid 
synthe tic po ^nuclco tide it rcc o icrsincluding ctha no 1 o f2 . 
5 times volume. It melts predpitationin 1M NaClard 
prec pita fes for thesocendtime with cthanol of2.5 times 
volume. Re a cton impurity of amnoniaandunrcactcd 
nucleotide o rothe rlo wmolec dar we jght is c x:ludc d 
byft>theinx)retwicerep;atrgthisoperation Synthetic 
po^nucfectideismeltedin0.5M carbondioadc buffer 
(pH9)ne?t, sulforhocbnine 101 acd chloride of thc2 
50 time smo 1 is a cHe d Melting in a c (tonitrile be fcrchand, 
you use siifo rhodamine 101 acdcHoridcbutasfor 
the ace^nitrile whenreacting it is importa rt to becarc 
approximately 20%. When acetonitrilcccnccntrationis 
to ohigh, polynucleo tide bee ernes e asy to prec pi ta 
whenit istoolow,sulforhocfarninc 10 1 acd chloride 
eaytoprecpitate. With 1 6hoursrocmtcrrperaturc 
under light blocking afterre acting, it ncirralizes with the 
hydro chloric acd, precpitationit recovers including 
etharolof2. 5timesvobmc. It melts predpitationin 
1M Na Q and prec pita fesfor the second time with 
etharoloO. Stimesvobmc. It rcfincssiifo rhodamine 
10 1 labe Hed probe of crude which it ma rufacturcs in 
this wa)the heat-modfied afte rdoing, with 19 % 
po^ac^arride-gelefcctophoresis which include s7M 
ureaurder50%fonromidccocxisting. labcllcdprobc 
which it ma iufactures in this way is pure prodict o f 
single bandin electro phoic tic . 

[0(21] Youc?plain concerning measure rrcrr protocol of 
RNAofactualhepatitisCviais. ltaddssulfo 
rhodanine 101 labe fled probe 1 pmolwhichis 
manufa c tired with abo \c-mcntio rc d tec rniquc in sample 
solitionlO I whichincludcsRNAof ccnccrtration 
kno wi hepa litis C virus and the 3 0-minutc 1c aves undc r 
hybridizationcaxlitionafcrhcatmodficd 5n$ni 
bovine sorimaburrin,aprotinin ofcachO.l g'rri, it 
diluteswith40mMHEPESbuffcr(pH 7.6)90 1 
whichincWcspepslatin, leupeptinand 1 12mM 
pota$iumac<tate,0.5M NaQ, 1.9mMmagicsium 
ace fa t , theQ25mM spermidine , 6 mM dithiothrcitol 
and 2 % glyc cria it adds to ribo ©rrc fixed non 
fliK)icsax;e^asssuppoitwhichisstatdin Working 
Exanplc 1 . 4hoursafcragitating,Twecn20, I 12 
mMpota$iumac<tate of 5 rn^mJ bovine serum 
abumin a rd 0.05 % ,youwash with 4 OmM HEPES 
buffer(pH 7.6) which inckidcs0.5M Nad 1.9 mM 
magncsumacdafc, 0.25 mM spermidine ardthc2% 
gryecra bond of fluoresce itily labe bdprobe on 
rc a cibn support where rcactoncrdsisdctctct 
fluoic scarce which is given out from reaction support 
reacibnpart the Vt/Nc laser (594 nm)(OrsuchasNa 
lanp ) with mafonguseof photomJtiplierrubc (Or high 
sensitivity seme oiductor sensor ) is mca^rcd Of 
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[0022] 03 (=*«aa«) C SJTife'!? -f^RN 

*«wi?ffl^fc©i:isii:sftiiiai^p-^$ffl^Tai 

-<i«T^^L2«rJSiN 0 ctLb<©S4ftl*. ilc'Jt-v 

ajg3&<ii<Bia36<^fli-efcofc/i^ *£^-ei*#5x 

hofc, M1 3&3fc<Z)DN A£«ajf SC 

irlirtft^ofc,, M1 3 4*(DDN A-tfigfcfiK 

^ m r n a atRMicasjais-e ^ fijpjja^ *4 c 



[0 0 2 3] (SJHM3) K 



& u y-f^D-f 7*5 7-1 0 3tt5 9 4 nm(35ft$ 



c curse ma king use of other light sourceand group 
corresponding ofhe phosphor it is good With this 
wo iking e xirrple non fluoresce rue eja ssis use dfor 
support. Whcnit measure sfrom re aetion support 
upwari direction, making use of fliiorc £ ox: c rre asuri ng 
apparatus o fhc kind o freflec live type which is state din 
F gure 2 because cxritation light removal is easy, highly 
sercitive measuring s>steiTusacqiircd 

[0(E2| In F gure 3 measurencrt rcsilt ofhcpatitisC vir 
us RNA o fvario is cone e Uration is shown wi th the © Id 
line. Firttermore teptitisC virus RNA is directly 
locked in nylon meirbra re whic his use duntil recently, 
reailt of measning making useofsameffuoFcaecntly 
labe ledpro be as those whic ha ic used with this 
invertionisshowi with dashed line. It measured 
fluoresce nx maki^ use of ecpipmert whic he\cn with 
prior art melhodisstatedin Figure 2 , but because it is 
not posable to detectthe sa nple reaction pa it in 
atfoiratic,itireasiiedwithmanualoperation Asa 
re suit according to this inve rtion in c cmpari sen with 
prio rail rre tod wha the quantificatonit isposablc in 
approximate 1 Older high sensitivity undc is lands, 
dynamic ra nje of me a are nc it can gua la rtc cabove 
four digits arid 1 orde tor two-digit iswidcfluoics:cncc 
me tod ofprior ait method ( F gure 3 dashed line ) a nd 
in co npa riso rwith detec tio nmethod which use s 
autoradografhy. TheseefFectsdcpndonusingglass 
who se bac ground light is lo winthc suppo it which 
locks riboaomcmaiily. In acHition, in order with prior 
art me to dme nbra re o f nylon a id the ritro <c flulosc 
make to use as sipport mechanica (strength to be weak 
handling wa she mve riert, but with this invention in 
orde rto use support whic h it isp siblc with gla ssa rd 
siliconwaferetc it is suitable forautorratioa In adlitioa 
this method selectively in orde rto show fact that itis 
benefit whichcan be me a sued did only po iynuc betide 
which hastheccpying activity sinilare>peiiment DNA 
of Ml 3 derivation makingusc of fluoresce rtly labe bd 
probewhichiscomectxltocaTplcnTrtaiyinthis. As 
a reailt, it wa snot posiblc to detect DNAof M13 
derivation Because that itse If of DNA of Ml 3 
derivationdoesnot have thcccpyingactvity, gripping it 
isnotpossiblewith ribo some fixed sippoitto do. 
Depending, asfor this inve rtion, selective ly it can sort 
c a nmeasurc being the be refit which was shown 
polynucleotide , namely RNA virus and mRNA 
ctwhichha\c copying activity in sanplc. 

[0 CE3] (Wo iking Exa nple 3) Yo uusc fo rpolynuclco tide 
no de lectio nmethod o fthis inve it ion fluo ic sc ox; c 
detection apparatus 

One exanple of fl uorescc rce mcasuri ng appa la lis whi c 
h is use dfor defcaionmethodof polynucleotide o f 
thetfiis invention is e?pla inedwith F gure 2 . Light of 
laserlight soiree 101 expands bcamdianrfcrwith beam 
expander- 102, isre flee led with dichroc mirror 103. 
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SltL, 6 1 0 nmWIWf 8 0%VjL±&1t? it 

*lfc*tt, X'J 7 h 1 0 9£SilLfcSL £#U>X 
1 0 8T?*Jti*i, SiKfitH 0 0 ©KB 88© US 2 

❖ p^p-tr^-y— 1 5 1 icftya**i, 

-KA^Ofi«1t«i:HJIII*1*r«ar4Ci:1?, 



[0 0 24] (£Kfl4) ttKHDNAOtta 

l*DN A£«tt-T6«£3M\ SWDN AIS2*i§<7) 
Ml 3mp18t/^f'Jt77-Vyl(DEcoRI 



[0 025] M13mp1 'Jt77-/A 

X*7S^hii (Mc Bride, L. J. a 
nd Caruthers, M. H. , Tetrah 
edronLetters, vol. 24, 2 4 5 — 
3 4 8 (1 9 8 3) \Zftl^mr& 0 t,%*>A/@W<0 
y > * — A<» b tiSRg y jSL^r $ *i 4 

^<^t?^?slv y btf ko5 ! 

3 5 0#S©ttg|*T?liCiSffF|fe^-f A 
0)5' *m<D$mmffimv$>& 0 3 5 7l@^b3' 
^mm<D3 7i£gl£M 1 3mp1 8 Kffifil ftfcKJiJ T* 
fc& 0 3 5 1 f@^b 3 5 6#@<D5B*iJI4A AGC T 
TTflHUBBSIH i nd II I OD^lBrMft-e, £>^lz 

p-^s*A-ets«tJ6t«:or^6 D A>f'jt7 



dichroic rrirror 103 refects light of 594 nm uscsthosc 
which light ofthe 610 nmor greatc r80 % or higher a ic 
transrritted Light whichis re ffcded with dichroic 
mirror 103 afterpassing sSt lOQthe light co lectio nis 
do ic with ccndcreer lens 108 irradiate srangc of 
diameter 2 irmofthe reaction part ofreaction support 
10Q Whenlas<rspot hits to site whcic phosphor casts 
in reactonpartthefluoresocrccocairs- fluoresce ire 
passes by condenser lens 108, passes dichroic rrirror 
103 After pasing bandpass filter 110, it is defceted 
with photornultipliertube 111. photodiodc 120is 
arrange d se parate ry fro mthis in botto m of the re a cbn 
support. With reaction part ofreactionsipport laser 
light transmits re a rib rcupport and rea;hesto 
pho todode ,but a sfor portio no f fluo roe ihylenc resin 
Tsutsuni thetransnittance of light decreases Inordcr 
forsignalof photodiode 120to become rraxiniim 
re actio npa rt ofthe re a cfcn suppo it c a rbe se a chc din 
atfomatic making use of thedrive mechanism 1 32. 
pho t> multiplier tube 1 1 1 signal which is detected is taken 
in by rric ropro ce so r 1 5 1 , the p 3 tion i nfo rmation a rd 
sync rronization fro m photo dode doc sa id by fa c tthat 
ittreafc, cat date sfluore scare intercity in each reaction 
part. _ With this nE*»4fluorcaceKcintcnBitycv:iy of 
reacibnpart canbe rrcasured 

[0(24] (Wo iking Exanple 4 )Defcction of spedfic DNA 

Exa rrple whic hdefe as DNAwhichdirec fly cannot coin 
ect withthe ribo ©me here making use of riboso nr fixe d 
nonfluoresoerce glass sipport which is statedin 
Working Exanple 2 isshowa target DNA is 
M13npl8ofdoible strand and EccRI lysatof 
bactriophages . botirrcasirressinxdtarccusly with 
reaction part where topoftheanrcrcactionsipport in 
orde r to sho wrando ma c c $ c ha la c t nstic o f 
thismefiioddirTeB. 

[0(25]BecaiiseM13mpl8ardbacteriophag;s aieD 
NA it doesnot ha\e thebindingsite ofribosonx like 
RNA of hepatitis C virus. It is neccsary to introduce 
binding site of riboscme then linker polynucbotdc 
which it can camectto these target DNA and ribosonr 
thenisusd. It synthesizes linker polyjplOclay** 
jp8 K forM13npl8withthoseofthcstructureof 
Scqxncc Nurrbcr 2, phosphoa nidi te method (in 
ac©rdancewithMc Bride ,LJ. and CaruthcisJvlR, 
Tetrahedron Letters (0 M 04 0 3), TELEAY) , vo 12 42 4 S 
348( 1 983). Of co use if linke rof o bjec live is a c qiircd 
synthetic rrethodisnotsorrcthing whichis limited ia 
To ba scof 350 th it is a untranscribedrcgion o f5' end 
of hepatitis C virus RNAfronthc 5' end of linker 
po rynucledide . F » m357 th 37 ba scof 3' te imina I side 
isccrrplemcntarvsccperccinM13npl8. Fiom35 first 
arrange nc rt of 356 th with cleavage site o frestric tion 
enzyme Hind IILhasbcoonx structure which can 
inrrodiceconplencrtary other probe intothe 
po iynuc betide whichbcccmcs acooiding to nee dtargct 
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7-vA<DEc oR I ftffimztmftts;*) 

■J 2 2 L/** Kit, IBCSff^-ri^RNAOB 

=1*^ U*^KI*5' *iSlC*JBIB*H i n d I 1 
l«BraH4*#*K /^f 'Jt77-yAOEcoR 



[0 0 2 6] ffift* u, J2^ KT'fc^M 1 3m p 

1 8^f'Jt77-yAfl)Ec oR I tfP^tefc 
63&^»a*«»L-Cffl^4 B @Mttl,M13mp 

flit 3 ^7 AtK'J > 7— tf T»J| 

fc-pXT^fcRlBKJ: y DN A§#f a*ttl=SElftr 
T*, 3' 5ki£f*frj|igil3IE c oR \<DtyWr®&\Z- 
fcfcMtS«WCl!WSft^*/l,X®RN A03' it&\Z 

v>£ffli^r*y p-?-££ii£U mms&izxji 

0 3m p 1 8t/<5fyt77-vAO 

e c o r i tttfftt&na^HfcoixT&w-r^o x 

;U*D — jf = >1 0 1*SlLfc*gH*n<DM 1 3m p 

1 8t/^T'J*77-vAS#fcK»»jSl 0// I 

1 pmo i ( 1 w i ) £&jdl5 6°c/w ^yy-r-tf 

;*T;U^S #0. 1 /i g/m I COT^P^ " > x 
P*f 1 1 2mMft»*'j^ 

As 0. 5M NaCI, 1. 9mMft»7y*v^ 
A. 0. 2 5mMX^^i v> x 6mMyft^H 

( P H7. 6) 9 0ii i -eft&u HJE«iE«a>»; 

/E*-frfca(;, 5mg/ml^i&l;*7J^5>, 0. 
0 5%<DT w e e n 2 0. 1 1 2mMPl*'J^A, 
0. 5M Na C I , 1 . 9mMft»-*y*v^A % 
0. 2 5mMX^;U=v> v 2 % 'J tr 'J > 4 
OmM^^X^^;^ (pH7. 6) T?&;$-f& 0 



withAAGCTT. carplerrcntary linker polynucbaidc 
is scmething whic hco mec o Igpnuc b aide whic hin 
untra rec ribc dre gon ofthe 5' end o fabo \e-mc rtionc d 
hepalitisCvirusRNAisstatdinSeqxrccHjrnte in 
theEbcRI lysatof bactriophages . oligonucbaidc 
which is stated in ScqjerceNurinbcr 3 incLding 
reiricionenzyrrcHind III cba^agesite inthc5'cni is 
po tynuc b ctide of c cnplementa ry se qjc rtc in Eco R 
lysatof bacteriophages . 

[0(2^ F bores: ent label doing beforctanci it usesEccRl 
lysateofM13npl8andthetecteriophag;s which arc 
atargetporynucbaide. M13npl8 and bacteriophages 
whicharemacfc objective are cUoff with thcEcoRl. 
phophorisintrodjcodinto cu portion In phosphor 
intro dxtion method mctho dof introducing fluorcsac rt 
label nucleotide mo ronrer with DNApolymeiasc 
Me Iho dof a Caching fli»Es:aitlabclequipped 
oligo nicb aide with ligation re a ciba Or it introduces 
the le is a metho dwhic he envcrts DNA itself to 
the fuoresaerce with method and conversion 
re actio n which co me ct fluore s e rti labe 1 a \idi n e t he ic , 
but biotin into whole DNA chain and a nd fluo ic sec rt 
labelolgoncrwiththeligationintrodxcs. As for 
fluoKscoicela belling oigonrr whichisuscdhcic with 
do uble stra nd DNA of structure whichis sta cd in 
Seqience Number 4, 3' e nd agree sto cleavage site of 
restrictionerzynr EccRl. sulforhodanine 101 
phophorha scarce (led to 1 secondary salt base eye 
and 24 base eye fro nthe 5' end and 5' end. labelling 
rrethodof sulforhocfaminc 101 you follow preparation 
me thodof said fluoieseent label primcrwhich 
isoonne aed to c cmplc rrcnta iy in 3' vicinity of RNA of 
target he jb titis C virus in the afore rrcntio red Wo iking 
Exanple 1. Narrcly, as has: of said fluorc accrue 
la belling site it is so nc thing which synthe sze he 
oligonrcrrraldnguseofanir^ sad 
aninogroipdca)atcswiththesulforrKxiamnc lOlacd 
c Horide . You c?plai n co rcc ming me a sic nc rt pro tx; d 
of EcoRI lysatof actual M13mpl8 and 
thebac trio phages . Itaddslinkerpolynucleotidc I 
pmol(l 1) whichis manufac tired with abo\c- 
rrcrtioned tecrniqueinccnccntrationknown M13npl8 
which sulforhochnine 101 labelling isdoneandand 
sample solution 10 IwhichincludeshactrioTiiagQs 
6 hours Icavs urxicr56 °Chybridizationcorditioa 5 
mg^mi lx)vinx;seaimalbumin,ap-otinin ofeadiO.l 
gni 9 it dilutes with 4 OmM HEPES buffer (pH 7.6)90 
1 whic HnclidespcpBta tin, leipcptinarxi 1 12 mM 
pota$iumac(tate,0.5M NaQ, 1.9mMmagicsium 
acctet,thcQ25mMspcnndne,6mMdi thiothrci tol 
and 2 % glycerin, it adds to ribosomc fixed non 
fliioK^enceglasssupportwhichisstatdin Working 
Exanple 1 . After 4 hours rcactng, Twee r2 0 ? 1 12 
mMpotasiumacdate of5mg/ml bovine scrum 
abuirin a nd 0.05 % ,you wa *hwi t h 4 OmM HEPES 
buffer (pH 7.6) which incLides0.5M NaO, 1.9 mM 
n^gnc3umac(tat,0.25nivlsrrrmidinc ardthc2% 
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glyceria 



[0 0 2 7] £B0»7 LfcKl£*§i*±<BS#«»:7 
e/Neb-f- (5 9 4nm) (&£lM4Na7> 

4K*«Sg<DM 1 3mp 1 Bi/^f'Jt^T-y 

a e c o r i 

«flB(=<fe4ltf, M 1 3mp 1 8i/^f'Jt77-v 
X<DE c oR I »**$Sl«H=UgTf&ft. 

1 3mp 1 8 £&j££i*fc£JEgj^bf£M 1 3m p 1 
8fi*<7)&7 2 0 0«Sfi^g*SM'^^ b*^ 
KA<ttttS**lfc» *fc, A^fijt77-v^Ec 
o R I StrfcfiJSflWbf*, /^f'Jt 

c oR I »#P«|S3R(7)t5 7 400M 

ij V- AC:!* L ft 5ftDNA|T 
*f= fc I* L T 7 > ?A 7 ? -bXtt * S5fijjfi ti<fb$>0) V 



[0 0 2 9] 

[^o&g] 



[0 0 3 0] 



4RN A«aiRWl=MfflttdJT?*i« 



[0 (2 7| Bo rd of fluo rcsoe rtly la beled pro he o nrc xtio ns 
upport where reacito nerds isdctectd in sarc wayas 
Wo iking Exarrple 2 fluo ic see rcc whic h is gi ven 
ourfrom reaction support reaction part making use of 
fluore sc e ute me asuring a rparatus of re ffc c tvetype 
whichisstatdinFgure2 Hc/Ne laser (594 nm) (Or 
sue has Na larrp ) with making use of photornultiplic r 
tube (Ohigh sens itivityserricoiduc tor sensor) 
isrrcasred M13rrpl8ofvariousccnccrtrationarti 
measure nc it re ailt of Eco R Iysate o fba c c riopha ge s 
areiiownin Fgure4. Asaresultaccadingtothis 
invertio i\ Ec cRI lysate of M13npl 8 a rd 
thebac trio phages can be measuredin quantitative. 
Inaddition, reaction part wheic fluore sec nrc is defected 
was heate 4 whenthe po ^nuc b dide whic hscpaafcs 
was ana tyze d with fluore sc e itc type clc ctrophorcs is , 
thefluore s: enc elabe Ring polynuc b o tdc of appro >i rra t ly 
72 00 base length of Ml 3rrpl 8 dc ri vation wa sdetcc t d 
theM3rrpl8fromreactionpart whichreacts. In 
additio q fluoresce rc ela belling po lynuc b o idc of 
approximately 7400 base length ofEccRI lysate 
de ri vation ofthe bac te riopha aps wa sdetccted EcoRI 
lysafe of bacteriophages from re action part 
whichread This way in ribosorrc trapping it is 
po sible by fa c ttha t the linke rpo tynuc b o tdc o fthis 
invertion is used e\en sue has kind of DNA which 
thedrect bond is notdone because it rcachespo ht 
where, DNA etc ofthe option can be meaarcdrmking 
use ofriboscnr fixed support. Inaddition becaoc 
objec tof measurement of option can be measured o n 
the ame support, bee a ae there is a benefit which 
random access can be macfc vcrythe object of 
measnement whic hdiffcis, method which uscsthis 
ribo s>me fixedsuppoitis suitable for auto nation 

[0(28] In addition, with this invention in order to uscsu 
pport which it isposs ble with gla ssa rd s fl ico nwafc ret 
it is suitable fora Uorra tio n 

[oceq 

[Effec fc ofthe Inve rtio n] With this invc rtion , without u 
sing ccn*esponiingradoacilvccbricrt virus or other 
suffe ringme asurcment po ly A c by * jp8 K in sample 
sensitivity to bcgx>dqua rtiflcatio nit bee arc spo siblc 
to do. Furthermore, with this invc rt ioa be cause the ic 
is a bene fit which is a measurable co mronly with 
suppo it fo rsingle sa nplc gripping, targe tpo lynuc bo tide 
measure rrcrt method whic his siitcdforthc automa tio n 
wheie rardomacccssispossbleisofcicdsarnplc 
po^nuc betide ofthe option Inaddition with this 
i nvc rtion, RNA which ha sc cpyi ng a c i vi ty these b c t vc ly 
gripping the rc is a be rc fit which can be dc fc ctcd. 

[OCBO] 
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[EMS] 
EM#^I : 1 

E*J<Bft* : 5 1 

EMtf)fflS : £f£^£#t;£/£* c 'J [st? K 

EM : 

GCCTATTGGCCTGGAGTGTTTATCTCCCCGTTCATCGGTTGGGGAG 
CAGGT 

EMS^f : 2 
iEJUOfii : 393 

e«©s : tta 

h* J Pv- : Etttt 
EM<Z>a» : ^WJ3?^Utf K 

EM : 

CGAUUGGGGGCGACACUCCACCAUAGAUCACUCCCC 36 
UGUGAGGAACUACUGUCUUCACGCAGAAAGCGUCUA 72 
GCCAUGGCGUUAGUAUGAGUGUCGUGCAGCCUCCAG 1 08 
GACCCCCCCUCCCGGGAGAGCCAUAGUGGUCUGCGG 1 44 
AACCGGUGAGUACACCGGAAUUGCCAGGACGACCGG 1 80 
GUCCUUUCUUGGAUCAACCCGCUCAAUGCCUGGAGA 2 1 6 
UUUGGGCGUGCCCCCGCGAGACUGCUAGCCGAGUAG 252 
UGUUGGGUCGCGAAAGGCCUUGUGGUACUGCCUGAU 288 
AGGGUGCUUGCGAGUGCCCCGGGAGGUCUCGUAGAC 324 



< scqxncc table > 
ScqucrccNuntcr : 1 
Length ofseqjcrcc: 51 
Faroofseqjencc :NucbicacrJ 
Nurrber of stra ids : Single stra rd 
Topology : Stra jght chain 

Kindofseqxrce: IncLdeslabelsyntheticpoVnucbotid 
ewhich 

Arrange nrnt : 

GC CT ATTGGC CT GG A GTGT TTA TCT CCCC GT 
TCATCX3 GT TGGGG AGC AG GT 

SequerceNumber : 2 

Length of seqjenee: 393 

Formofseqjence :Nucbcacd 

Nurrber of strands : Single strand 

Topolo jy : Straight chain 

Kind ofseqxrcc: Synthetic potynuc betide 

Arrangement : 

CGAUUGGGGGCG ACA CUCCACC AUAGAUC AXJCC 
CC 36 

UGUGAGGAACUACUGU^^ 
A 72 

GCCAUGGOGUUAGUAUGAGUGUCGUGCAGC^ 
AG 108 

GACCCCCCCUCCCGGGAGACKTCAUAGUGGUCLXX 
GG144 

AACC CDUGAGU ACA CCGG AAUUGCC AGG ACG ACC 
GG180 

GUCCUUUCUtO^ 
A2I6 

UUUGGGCGUGCCCCCXKTGAGACUGCUAGCCGAGU 
AG 252 

IXjUUGGGUCGCGAAAGGCOJUGI^ 
AU288 

AGGGIXOJUGCGAGUGCCCCGGGAGGUCUCGUAG 
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CGUGCACCAUGAGCACGAAUCCUAAAAAGCTTGTTT 360 

TCCCAGfCACGACGTTGTAAAACGACGGCCAGT 393 

E*J#^ : 3 
K*l<Dfi* : 4 3 

awns : mm 

KtKPv- : Kfttt 

EM : 

AAGCrTATTGCATAATCTTTCAGGGTTArGCGTTGTTCCATAC 

IE*>J#-S| : 4 
ffi?lJ0)fi* : 3 2 
iEJlJOi? : ffllk 

1EM : 

AAACAGATCACfCGCTGAGCGGGTTATGGTTG 
TTTGTCTAGTGAGCGACTCGCCCAATACCAACTTAAG 

4- 



AC 324 

CGUGCACC AUG AGCACGAAUCCUAAAAAG CTTG 
T7T360 

TCCCA GTC AC G\C GT T GTA AAACGADGGCCA G 
T 393 

SequcrceNurnber : 3 

Length ofseqjerce: 43 

Farm of sequence :Nucbicacd 

Number of strands : Single strand 

Topolog' : Straight chain 

Kind ofseqjerce; Synthetic polynuc betide 

Arrangement : 

AAG CT TATTGC ATAA TCT TTCAGG GT TATGC G 
TTGTTCCATAC 

SequerceNumbcr :4 

Length of seqjcrcc: 32 

Farnofseqience :Nucbbacd 

Nurrberofstrards : Single strand is inckidcddoublcs 
trand 

Topolo^ : Stra jght chain 

Kindofscqjcrcc: IncLdcslabclsynthctic polynuc bo tid 
e which 

Arrangement : 

AA AC A GATCA C TCGCT GAGCGG GT TATG GT T 
G 

TTT GTC TA GT GAGCGA CT CGCCC AATACC AA C 
TTAAG 

[Brief Explanatio no fthc Drawirgs)] 

[Fgurc I] It isafigiirc which sh<)wsribo»rrc fixed su 
pport whichis used forthcthis invcrtioa 

[Fgure2] It isa figure which shows fliwrcscnccrrca 
suring a pparatus with this inventio n 

[Fgurc3] It is a figure which shows measure ncrt res 
ultofhcpatitisC virus. 
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[Fgure4] It is a figure which shows measure nxrt res 
ultofEccRI lysatcofMl3np!8and thchicteriophagrs 



1 ■ "7^ftX^U>»|iffi, 2-fiffi«, 10 0-S 
fEffitt. 10 1- He/NeL/-f- 10 2-tf- 
AltX/^{T- s 1 0 3 -y-f^D-f 7^57-, 

10 8-ML/>X, 10 9-X'j7h, 1 1 0-y\ 
>K/<x:7-rjuj*-. 1 1 1 ■•■5fel : ft@fgg, 120 

18, 1 5 1 --7-f ^P^P-b«y-9— 



[Explana to no fRefe ic ire Signs in Drawings] 

1... fluorocthylenc resin Tsiflsini .2... rc acton part and 
100... reaction support, 10 L.Hc/Nc laser and 102.. 
bearrexpander-, 103 ... dicrroic rrirror ,108.. 
condenser lens , 109... slit , 1 10 ... bandpass filter, 1 1 1 
... photonultipliertubc , 120... photodiodc .131... stage , 
132... drive mechanism and 151... rricroproccsor 
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[Figure 1] 
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[Figure 2] 
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